Abstract. The paper is devoted to the analysis of the exports and competitiveness in the Baltic States from the trade in value added perspective. The main objective is to determine the differences in export patterns measured in gross terms and in value added terms and the implications on competitiveness. Focusing on the recent trend to facilitate high value added exports, the article describes high-and medium-high-tech industries as classified by the EUROSTAT in more detail. OECD database is used for the study purposes, data are analysed using different statistical methods, including the calculation of relative indicators and regression analysis. The results show that Lithuania seems to be more competitive Baltic Country in general terms, but Latvia is lagging behind in the sector of high-and medium-high-tech industries.
Introduction
Competitiveness is a widely discussed issue and it is topical in several levels. Competitiveness issues are analysed in national or country level, in the level of industries or sectors, in the level of enterprises, as well as goods and services. One of the important focal points is the export competitiveness, because exports is one of the elements of economic growth. It is especially vital in the countries with small domestic markets or slow development of the domestic economy. Export competitiveness is in many cases analysed together with the export promotion activities (see Cadot et al. 2015; Lowry 2014) . The reason for that is the possibility to increase the export volumes and/or values by facilitating exporter activities, which would then lead to the further development of the economy. Relations between the export characteristics and economic growth are also analysed (Mejía 2011; Vukšić 2015; González-Pernía, Peña-Legazkue 2015) . Thus it is crucial to determine, which factors influence export competitiveness and consequently which instruments are better suited for export promotion.
Different export competitiveness influencing factors are analysed in a wide range of studies. Many of these are based on the general perception that the competitive advantage can be related to the price and the quality of the product. Moreover, different countries may be associated with the different price and quality levels, also the situation in particular sectors or regarding particular products may differ. Several authors suggest that in many cases price competitiveness in not the main factor or at least no the only factor influencing competitiveness. Even more attention is paid to the technologies and different qualitative factors like capital stock, productivity, R&D activities, innovativeness and political stability (Athanasoglou, Bardaka 2010; Benkovskis, Wörz 2015; Bojnec, Fertő 2015; Bournakis 2013; Christodoulopoulou, Tkačevs 2015; Dosi et al. 2015; Kostoska, Mitrevski 2015; Mirdala 2015; Sabonienė 2014; Verheyen 2014) .
Another important aspect related to the competitiveness studies is the vertical trade. International integration of the production processes has led to the situation, when the standard trade statistics do not always show the realistic picture of the competition. For example, it is said that the industrial and geographic patterns can be very different, when the value-added trade is compared with the standard trade (Daudin et al. 2011; Koopman et al. 2014) . It means that if the product of one country is exported to another country, it does not necessary imply that this product has to attract demand in that country, because it can be used in production and then exported to another country for final use. Moreover, bilateral trade imbalances measured in the value added terms are different from gross trade imbalances (Johnson, Noguera 2012) .
Analysis of the trade in the value added can be used to understand, whether it is useful to facilitate the exports of the high-value added products in a particular country, or such products are associated more with the foreign value added. Another option would be to improve the production process in such a way as to reduse the re-imported share of exports. In other words, it is possible to conclude, whether the exports in a particular industry facilitates domestic or foreign growth. For example, it is estimated that every US$ 1000 of China's exports generates US$ 506.8 of national income (Duan et al. 2012) . Similarly analysis of the domestic content of the production and demand components may lead to different values and trends in the competitiveness indicators.
The main objective of this study is to determine the differences in the export patterns measured in gross terms and in value added terms and the implications on the competitiveness in the Baltic States.
Data and methodology
The research is based on the OECD Trade in Value Added (TiVA) database (OECD 2015) . This database contains information on several indicators (including value added, output, final demad, exports and imports) by industries in NACE 1.1 ed. classification for years 1995, 2000, 2005 and 2008-2011 . Thus the results of the analysis cannot be directly related to the newer data available in NACE 2 ed. Therefore it is important to analyse the relations among indicators available in TiVA with the indicators available also elsewhere.
More attention is paid to the high-and medium-tech industries. According to the Eurostat (2016) classification, high-tech industries are the industries with the NACE 1.1 codes 30, 32 and 33, to the medium-high-tech industries belong the industries with the codes 24, 29, 31, 34 and 35 and to the medium-low-tech industries belong the industries with the codes 23, 25-28.
Several indicators were used in the analysis from the TiVA database. These are gross exports, domestic value added in exports, domestic value added in foreign final demand, value added and output. These indicator are then used to calculate different shares (regional shares, share of the value added exported further and specialization indicators), ratios (domestic value added in exports to gross exports, domestic value added in the foreign final demand to domestic value added in exports, value added to output) and revealed comparative advantage (RCA) index. The share of the value added exported further is calculated as the ratio of the difference between the domestic value added in exports and domestic value added in foreign final demand to the domestic value added in exports.
The values of this indicator shows both the share of goods exported back to the source countries and to the other countries.
RCA indexes are widely used in different studies of export competitiveness. RCA index is calculated using equation (1), adapting the formula used in (Bojnec, Fertő 2015) and several other studies. In this study 3 indicators are used for calculations as the export indicator -gross exports (RCA1), domestic value added in exports (RCA2) and domestic value added in foreign final demand (RCA3). It is argued that exports in value added terms lead to more informative values of RCA index (Brakman, Van Marrewijk 2016; Ceglowski 2015) .
where: Xi,j -exports of the industry i in the country j; Xj -total exports in the country j; Xi -global exports of the industry i; X -global exports. In order to analyse, wheather it is possible to use more recent data to get some hints on the development of the domestic value added exported and demanded abroad, regression analysis is used as well.
The Baltic States in the World economy
Estonia, Latvia and Lithuania are small open economies, which are strongly influenced by the economic fluctuations in other countries. It can be clearly seen also in the data on the shares of the value added of each country in the global economy (see Fig. 1 ). After the rapid growth of the size of the economy in each Baltic country till 2008, the decrease due to the global financial crisis followed not only in absolute terms, but also relative to the World economy. On the other hand, export dynamics are more positive for all three countries, leading to the decrease in exports and even the value added exports and the foreign demand of the domestic value added only in 2009 and to the slight changes in terms of shares in the World economy (see Fig. 2 ). It means that the exporters of the Baltic States generally were increasing their competitiveness till 2008 (Lithuania till 2009) and afterwards have remained their competitiveness, relative to the average exporter in the World. Moreover, exporters seem to be able to adapt to the global changes more quickly, as the development and demand in other countries is not homogenuous. Higher demand growth in some countries may at least partly offset the negative trends or weak demand in the other countries.
All the Baltic Countries export their goods and services mainly to the European countries (78-81% in 2011). However, it is interesting to note that Estonia concentrates more on the EU15 countries (export thare is larger than 50% in all analysed years), but Latvia and Lithuania export twice as significant share as Estonia to the 13 new member states of the EU (more than 20% in [2008] [2009] [2010] [2011] , although the share of exports to the EU15 countries is still high (37-41%). Also the shares of the other regions as export partners indicate that the Latvian and Lithuanian exports are more diversified.
Another important aspect of exports as a facilitator of economic growth of a country, is the share of the domestic value added actually being exported. Figure 3 demonstrates that Lithuania is advancing in this aspect followed by Latvia with more than 70% of domestic value added content of exports. The share of exported Estonian value added is mostly less than 70% and is more volatile. It is also clear that not all the goods and services, which are exported to a particular country, are meeting the final demand there. Ratios of the domestic value added contents of the foreign final demand to the gross exports show that there are regions, which get the products of the Baltic States indirectly. There are also regions, which use the products of the Baltic States to export these further (processed or not). South and Central America belongs to the first group for all three Baltic States and East and South East Asia as well as North American Free Trade Association -for Latvia and Lithuania, while the other regions belong to the latter group. It means that the Baltic States use the proximity of the export markets (including such benefits as the common market, common language, common border etc.) as one of the main drivers of exports. This idea is frequently used also in gravity models, which state that the trade volumes between two countries are determined by the size of each country, by the transportation costs (distance and other related factors) and other factors like common language, common currency, infrastructure, international agreements etc. (see Gallego, Llano 2014; Lawless 2010; Håkanson 2014; GomezHerrera et al. 2014; Lameli et al. 2015 and others for more information).
Close relationhsips between the Baltic States and the other European countries can be seen also in the structure of the value added of exports by sources. In 2011 besides the high share of domestic value added (65% in Estonia, 71% in Latvia and 76% in Lithuania), significant share of the value added from other European countries was used for exports as well (27%, 23% and 20% respectively, mostly from the EU28 countries). The shares of the other regions were not higher than 5% in any of the analysed periods.
Regarding the recent tenstion between the EU and Russia, it is also worth analysing the role of Russia in the gross exports of the Baltic States. The V. Ozoliņa 4 share of Russia as the export partner has decreased in all the Baltic States. In Estonia it fell from 13% in 1995 to 9% in 2011, in Latvia it fell from 18% to 11% and in Lithuania from 28% to 11%. Similar trends are present in the exported domestic value added and domestic value added in the final demand of Russia. The importance of Russia is decreasing also as a source of exports in the Baltic States. Although the share of Russian value added in the export sources structure is less than 4% in Estonia and Latvia and 7% in Lithuania in 2011, it comprises more than 11% of the foreign value added of exports in Estonia and Latvia and almost 30% in Lithuania in the respective period.
Intra-Baltic trade analysis
According to the gravity approach mentioned before, neighbouring countries tend to trade more than distant ones. However, the question arrises, wheather they also cooperate more. Figure 4 shows that indeed the trading relationships are tighter between Latvia and Lithuania and between Latvia and Estonia. Moreover, export and import values are very similar for each pair of the countries. In terms of export structure, Latvia exports to Lithuania 12% of its exported goods and services and gets 10% of the Lithuaninan exports (in 2011). Latvia exports 8% of exported goods and services to Estonia and get 7% of the Estonian exports in the same period. Estonia exports to Lithuania 6% of its exports and gets 2% of Lithuanian exports. Trends are very similar, if the value added exports and the domestic value added in foreign final demand is analysed. The dynamics of the shares of exported value added not demanded in the export partner country are showen in Figure 5 . Here we see that Estonia is the country, which uses the highest share of the other countries' value added to export it further and the share of the value added of Latvia is considerably higher than the share of Lithuania. The second in this respect is Latvia and in this case the shares of the Estonian and Lithuanian value added for further exprots are very similar. Lithuania does not use as much of the Latvian and Estonian value added for further exports as the other Baltic States. However, in 2010 and 2011, these shares have increased. It can be concluded that the Baltic Countries play a significant role in exporting the value added of each other, therefore there is a room for discussion regarding the further collaboration of the Baltic States in the exporting process.
Analysis of the high-and medium-high-tech industries
In the group of high-tech industries globally dominate East and South East Asian countries both in terms of the value added and exports. Thus it is not likely for European countries to achieve the high growth rates in this sector, although exceptions may always exist.
Within the Baltic States Estonia seems to be that exception (see Fig. 6 ). Its shares in the global high-tech industry exports are fluctuating, however they tend to be much higher than in the other Baltic States. On the other hand, the share of the domestic value added in exports is comparatively lower in Estonia with wide fluctuations. The shares of the domestic value added in the Latvian and Lithuanian exports are fluctuating around 60%. It is interesting to note that intra-Baltic export analysis reveals that the highest rates of the further exports of the Latvian and Lithuanian exports are in the same years as the highest Estonian shares in the global
VALUE ADDED EXPORTS AND COMPETITIVENESS IN THE BALTIC STATES
5 market. It means that Estonia is able to use the Latvian and Lithuanian products to increase its global market share. Also Lithuania tends to export further more than 50% of the Latvian exports in 2010 and 2011. Fig. 6 . Global export shares of the high-tech industries of the Baltic States, % (Source: calculated by the author, using data of OECD 2015)
Also the export structure indicates that Estonia aims to specialize in the high-tech exports. The values of the RCA1 index (based on gross exports) is higher than in the other Baltic States and exceeds 1, which indicates on the presence of the competitive advantage. In Latvia and in Lithuania the values of RCA are fluctuating below 0.5 with the general growing trend in Latvia and decreasing trend in Lithuania. In case of Estonia, it should be noted, that the values of RCA indexes are significantly different in 2000 and 2005, depending on the data used for calculations. Classical RCA using gross exports (RCA1) shows, that Estonia had a comparative advantage while the value added exports (RCA2) and the domestic value added in foreign final demand (RCA3) does not indicate on such an advantage (see Fig. 7 ). However, in other periods both the values and the dynamics are very similar, which is also true for Latvia and Lithuania. It means that RCA values have to be interpreted with caution. One of the ways to check for possible overestimation of the comparative advantage in a particular period of time, is to analyse the relationship between the shares of the domestic value added in exports and value added to output. Figure 8 shows that the relationship between the mentioned indicators is very stong (correlation coefficient value for Estonia is 0.98, for Latvia 0.85 and for Lithuania 0.78). However, if the data on the domestic value added in exports are not available, data on the value added and classical RCA have to be tested. In case outliers are found, an equation should be estimated without these outliers and afterwards RCA should be modified. Figure 9 shows the modified RCA index (RCA1) of the Estonian high-tech industries compared with its initial value (RCA1) and RCA based on the domestic value added in exports (RCA2).
Trends of the modified RCA1 and RCA2 are not identical, however now the values of the index seem more reliable. The proposed methodology Fig. 9 . modified revealed comparative advantage index for Estonia, % (Source: calculated by the author, using data of OECD 2015)
V. Ozoliņa 6 has to be tested yet. Nevertheless, it provides an insight to possible consistency checks of the RCA results. The idea that the RCA calculated with the gross export indicators may be sometimes misleading, is substantiated by the analysis of the ratios of the domestic value added in foreign final demand to the domestic value added exports (see Fig. 10 ). In other words, this ratio shows the share of the value added exports, which is returning to the domestic market. In 2000 and 2005 more than 50% of the high-tech industries exports were re-imported to Estonia. It means that Estonia boosted its exports by re-importing its own products and not by increasing its competitiveness as such. Thus the outliers in the relationship between the value added and the standard RCA index may indicate that the share of the re-imported value added is relatively high or low as compared to the general trend.
One of the possible explanations for the move back to the low shares of the re-imports in Estonian case might be consistent move towards the changes in the value chain of the high-technology products so that larger share of the value added is generated in Estonia and not elsewhere.
Analysis of the origin of the exported value added in the high-tech industries shows the dominant role of the European countries. In Latvia and Lithuania the European shares in the exported foreign value added are between 72% and 83%, while in Estonia they are less than 70%. Moreover, in 2000 in Estonia other regions formed larger part of the foreign export sources than Europe. Also the share of the East and South East Asia, which is the second most important region, is considerably larger in Estonia. The share of Russia is less than 4% in Estonia, less than 7% in Latvia and less than 14% in Lithuania in 2011.
In the medium-high-tech industries globally Europe has the highest share in gross exports, but it is gradually declining and in 2011 is 38% down from 43% in 1995. East and South East Asia has increased its share from 25% in 1995 to 33% in 2011 and North American Free Trade Association decreased the share from 24% to 16% in the same period.
The shares of the Baltic States are fluctuating without clear trends and Latvia is in a comparatively less advantegous situation (see Fig. 11 ). On the other hand, the share of the domestic value added in exports is higher in Latvia in 2009-2011 and similarly as in Lithuania it is more than 60%, while in Estonia this share fluctuates around 50%. Analysis of the intra-Baltic trade shows that arount 40% of the medium-high-tech industries exports are exported further, moreover, between Estonia and Latvia the share is even 50%. Values of the RCA indexes independent of the indicators used for their calculations, are below 1 for all the Baltic States and do not have clear trends -a comparative advantage is not revealed here. It can be added that the values of the RCA indexes calculated using all three options are comparatively similar, they differ a bit more in Estonia and the most in Lithuania. However the trends are similar, thus it is possible to judge, if the competitiveness is increasing or decreasing.
Similarly as in the case of the high-tech industries, also in the medium-high-tech industries the correlation between the ratio of the value added to output and the share of the domestic value added in exports is strong (see Fig. 12 ). The values of the correlation coefficient are high for Latvia and Estonia (r = 0.77) but low for Lithuania for the whole period (r = 0.39), however high in 2000-2011 (r = 0.75) . Even stonger relationship exists between the ratio of the value added to output and the ratio of the domestic value added in foreign final demand to gross exports.
7 Fig. 12 . Relations between the share of domestic value added in exports and the ratio of the value added to ouptut in the medium-high-tech industries in the Baltic States, % (Source: calculated by the author, using data of OECD 2015)
The ratios of the domestic value added in foreign final demand to the domestic value added in exports are more stable than in the high-tech industries (see Fig. 13 ). The ratio for Estonia has gradually decreased to 60% in 2011, in Latvia it has increased to 75% (mainly after the crisis) and in Lithuania even 90% of exported domestic value added is meeting the final demand abroad. With the respect of Latvia it may indicate on some important structural changes in the medium-high-tech industries as a reaction to the deep crisis. On the other hand, it may indicate that the countries, which were using Latvian products for reexport activities were seeking for lower price options elsewhere. Fig. 13 . Ratio of the domestic value added in foreign final demand to the domestic value added exports in the medium-high-tech industries in the Baltic States, % (Source: calculated by the author, using data of OECD 2015)
In the structure of the foreign export sources Europe dominates with 70-90% in all the Baltic States. The role of Russia is higher if compared with the high-tech industries -in 2011 Russian share in the foreign value added in exports was 9% in Estonia, 11% in Latvia and 48% in Lithuania. These high shares are related mostly to raw materials and energy sources.
In the medium-low-tech industries there is not a global leader regionally -similar positions take Europe, East and South East Asia and other regions. However, in the group of the Baltic States Lithuania is a clear leader (see Fig. 14) . Lithuania also exports the highest share of the domestic value added, which is close to 80%. Domestic value added share of the Estonian and Latvian exports is between 50% and 60%. Analysis of the intra-Baltic trade reveals that more than 50% of the Latvian and Lithuanian exports to the other Baltic Countries is exported further. The share of the further exports for Estonia fluctuates between 35% and 55%. Analysis of the export specialization leads to a conclusion that Lithuania is focusing on the low-tech industries exports, if the gross exports and the domestic value added exports is used. However in terms of the domestic value added in foreign final demand, all the Baltic Countries have similar positions in terms of the low-tech industries shares in their exports.
The values of the RCA indexes calculated using different indicators for the medium-low-tech industries are further apart. Morover, the values of RCA1 and RCA3 are closer for Estonia (see Fig. 15a ), but the values of RCA2 and RCA3 are comparatively closer for Lituania (see Fig. 15b ) and Latvia. For Estonia it would imply that the standard RCA would show realisticly both the trends of the competitiveness in terms of the gross exports and the foreign final demand. Thus it does not matter, whether Estonia exports goods directly or via the other industries. In Latvia and Lithuania it implies that export success is partly related to the re-imports. Unlike in the High-and Medium-High-Tech industries, relationship between the ratio of the value added to output and the share of the domestic value added exports is not strong in all the Baltic States. However there is a strong correlation between the ratio of the value added to output and the ratio of the domestic value added in foreign final demand to gross exports (see Fig. 16 ). It means that the trends in the value added per unit of output may reveal similar trends in the domestic value added demanded abroad. Fig. 16 . Relations between the ratio of domestic value added in foreign final demand to exports and the ratio of the value added to ouptut in the medium-low-tech industries in the Baltic States, % (Source: calculated by the author, using data of OECD 2015) Fig. 17 . Ratio of the domestic value added in foreign final demand to the domestic value added exports in the medium-high-tech industries in the Baltic States, % (Source: calculated by the author, using data of OECD 2015) Figure 17 shows that 80% of the Estonian exported value added, more than 50% of the Latvian exported value added and only about 30% of the Lithuanian value added is demanded abroad in 2011. Thus Estonia sustains its global market share and the comparative advantage both directly and indicrectly, that is, trough further exports of other countries.
This substantiates the findings of the RCA analysis as the high share of re-imports suggests that the comparative advantage may be overstated if gross exports is used as the basis for calculations.
Conclusions
Analysis shows that Lithuania is a more competitive Baltic Country in general terms as it has been able to take the largest share in the global market. However, in the group of the high-tech industries Estonia is the leader. On the other hand, it seems that Estonia re-imports a larger share of its own value added.
The values of the RCA index differs, if the value added indicators are used instead of the gross exports. These differences can partly be explained by the re-imports. The higher the share of reimports, the higher the differences in RCA values based on different export indicators. The values of the RCA tend to differ more in the lower-tech industries. In this case, if the values of the RCA index calculated using the gross exports are similar to those calculated using the domestic value added in foreign final demand, then a particular industry is using channels through other industries in order to export its production, however it does not reduce its competitiveness.
The ratio of the value added to output can be used to analyse the trends in the share of the domestic value added in exports or the ratio of the domestic value added in foreign final demand to gross exports. If the value of the ratio of the value added to output increases, the higher share of the value added is exported or demanded abroad.
As all the Baltic States are using the value added of neighbours to export it further, further developments in the cooperation between the Baltic States can be discussed regarding the joint efforts towards the facilitation of exports also in the high-and medium-high-tech industries.
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